insect with four life-stages: egg, larva, pupa, and adult. From larva to adult, there are morphologically striking changes in the pupa regulated by a finely metabolism, these changes include the degradation, remodeling, and neogenesis of tissues. The immobile silkworm pupa live in the cocoon which protects it from unfavorable situations such as desiccation and predation, but, after the completion of metamorphosis the adult moth must escape from its cocoon. At this time, Cocoonase is secreted by which can hydrolyze and soften the cocoon end, then the silk moth can escape from the cocoon after eclosion. This pierced and moth urine stained cocoon cannot be used for reeling, so pupae are killed by heating or the cocoon are stored in the refrigerator before eclosion because the pupal stage is so short (approximately two weeks) to the silk industry. To reduce the labor and energy required for cocoon processing, drying and storage, we expect to knock out the cocoonase gene by CRISPR/CAS9 system for preventing silk moth escaping from cocoon.
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CRISPR/CAS9 system is a member of gene editing technologies with high specificity and adaptability as well as easy utility, it is the most widely used technology currently. CRISPR/CAS9 system can be used by different methods in silkworm: (1) injecting of mRNA of CAS9 and gRNA into embryo; (2) constructing transgenic lines of CAS9 drove by constitutive promoter or spatio-temporal specific promoter; (3) establishing stably expressed-CAS9 cell lines of silkworm for further study of mechanism at the cellular level. We have constructed cas9 and gRNA (target cocoonase) transgenic line respectively which have been verified in cellular level. The Cocoonase-free silkworm stain can be obtained by crossing two transgenic lines. We expect this silkworm stain can achieve our expectations, meeting production requirements. The number and identity of skeletal elements is determined through patterning, but the control of bone morphology is thought to depend on the shape of the cartilage condensation. Condensations require cells to move into a location or be trapped in that location via increased adhesiveness. Next, mechanisms such as oriented cell division, changes in cell shape and possibly interactions with the perichondrium lead to elongation. The failure of bones to grow to their correct length leads to short stature. Genetics are a major determinant of stature. The WNT pathway is mutated in syndromes with short stature. Dominant Robinow Syndrome (DRS) is caused by mutations in WNT5A or the DVL adaptor protein. Patients have shorter and thicker limb bones consistent with an embryonic defect. Here we used the chicken embryo to work out the pathogenesis of short stature in DRS. The virus containing the human WNT5AC83S mutation caused significant shortening and widening of the skeletal elements visible at stage 29 (4 days post infection). WNT5AC83S virus made the chondrocytes rounder and randomized cell orientation relative to the long axis of the limb as shown by golgi staining. In contrast a virus containing wtWNT5A caused mild limb shortening but the elements were not wider. At 6 days, WNT5AC83S virus, caused a 1.6-fold increase in cell density in the ulnar diaphysis, while total bone area was smaller than controls (pb0.01). High levels of wtWNT5A did not change cell density. This study distinguishes effects of a general increase in WNT5A from the mutant form of the protein. The similarity in phenotype to DRS suggests that patients are not suffering from haploinsufficiency but rather a dominant function of the mutated WNT5A. Furthermore, the C83S mutation interferes with planar cell polarity mechanisms. This work is funded by CIHR grant MOP-123536 to JMR. doi:10.1016/j.mod.2017.04.413
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PDGFRα signaling is required for alveolar development in the mouse lung Johanna Andrae, Christer Betsholtz, Leonor Gouveia Uppsala University, Uppsala, Sweden PDGFRα signaling is required for alveolar development in the mouse lung.
In the last stage of lung development the alveolar sacs are divided by secondary septa (alveogenesis) in order to increase the alveolar surface area, needed for an efficient blood-gas exchange. This process is critical for a normal lung function and a deficient secondary septation is a hallmark of BPD, a common disease in premature babies.
Platelet-derived growth factor receptor α (PDGFRα) and its ligands (PGDF-A and PDGF-C) are expressed in the lung since early embryonic development until adulthood. However PDGFRα signaling has been shown to be only essential for alveogenesis, the last stage of lung development. The murine knockout of Pdgfa died perinatally, and the few survivors exhibited defects in the alveoli formation.
To study this process in detail we generated a murine lung specific knockout of Pdgfa. These mice presented enlarged alveoli, lacking secondary septation and lower levels of Pdgfra expression when compared to littermate controls. This phenotype was apparent from postnatal day 5 and persisted until adulthood. Additionally we combined the specific lung knockout with Pdgfra-H2B:GFP mice, which exhibit nuclear GFP expression in Pdgfra+ cells. In mutant mice, the expression of PdgfraGFP was significantly decreased, as well as the number of PdgfraGFP_high expressing cells. Moreover, PdgfraGFP+ myofibroblasts showed an altered pattern of expression of α-smooth muscle actin expression during alveogenesis when compared to control lungs.
Efforts to unravel the mechanisms of lung development in greater detail are of extreme importance to better understand disease progression and discover targets for new therapies. Many lung diseases, such has chronic obstructive pulmonary dysplasia, bronchopulmonary dysplasia (BPD) and emphysema still lack effective therapies and are considered leading causes of worldwide mortality. Epithelial bending is a fundamental process of developmental morphogenesis from the earliest stages of gastrulation to the final stages of organogenesis. Classically, epithelia bend by apical constriction in which apical actin contraction forces cells to become wedge-shaped.
Established alternatives are "basal wedging" of the median hinge of the neural tube (in which wedge-shaped cells are formed by basal localization of nuclei and "bsal relaxation" in chick otic vesicle invagination and Drosophila leg folds (in which wedging occurs by basal expansion due to actin disassembly). We investigated invagination of epithelia to form tooth buds, hair follicles, and mammary ducts. We discovered that here cell wedging is driven cell-extrinsically by contraction of overlying (suprabasal) tissue in a thickening placode. In this "canopy contraction" mechanism, contractile force created by intercalation of suprabasal cells is transmitted to the basal lamina by apical protrusions of flanking "shoulder cells". We found that, surprisingly, salivary glands (which are genetically closely related to tooth buds, hair follicles, etc.) invaginate without a suprabasal canopy and without cell wedging. Instead, cells shear vertically in an entirely novel process we call "vertical telescoping". This vertical shear is driven by cells coordinately climbing over their more central basal neighbours by means of centripetally directed apical protrusions. Protrusion-driven cell shear unifies vertical telescoping with canopy contraction while explaining the different morphologies observed among a diverse family of epithelial invaginations. Modelling of adhesive interactions is underway. doi:10.1016/j.mod.2017.04.415
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Dynamics of dental epithelial cells using contact inhibition of locomotion via EMT during tooth root development Hidemitsu Harada, Naoki Fujiwara, Keishi Otsu Iwate Medical University, Yahaba, Japan Epithelial cells possess remarkable plasticity, having the ability to become mesenchymal cells through alterations in adhesion and motility (epithelial-to-mesenchymal transition [EMT] ). During root growth in tooth development, Hertwig's epithelial root sheath (HERS) is known to produce epithelial cell rests of Malassez (ERM) in harmony with driving the growth of root dentin and periodontal tissue. However, the molecular mechanism of ERM genesis has been controversial between epithelial-mesenchymal transition (EMT) and apoptotic theory for long time. Here, we observed contact inhibition of locomotion (CIL) in the process of ERM genesis from HERS using live cell imaging of root surface. CIL is known as the process through which cells move away from each other after cell-cell contact, and it contributes to malignant invasion of tumor and developmental migration of neural crest cells. The imaging showed that some cells departed from HERS at the crown side of HERS, and migrated into periodontal tissue, and after that, some migratory cells re-aggregated and formed epithelial colonies like ERM. In co-culture experiments of HERS and dental follicle cells, some epithelial pre-migratory cells and migratory cells expressed mesenchymal markers (N-cadherin, vimentin), and whereas non-migratory cells expressed E-cadherin. Tgf-βand ROCK inhibitors stimulated the cell migration and up-regulated the gene-expression of mesenchymal markers. In vitro organ culture, Tgf-βinhibitor and Rho activator inhibited the migration from HERS and induced the elongation of HERS. Based on these results, we coin new hypothesis that ERM develop by the combination of EMT and CIL of HERS during root development, not by the fragmentation of HERS. The observation provides insight into the new molecular mechanisms of epithelial organogenesis, and understanding the mechanisms of root development will contribute to the study of the disease and dental regenerative medicine. The term disorders (or differences) of sex development (DSD) is used to describe congenital conditions in which development of chromosomal and gonadal/anatomical sex is discordant or atypical. 46,XY DSD includes abnormalities of testis determination or undermasculinisation of an XY male due to aberrant androgen signalling. Mutations in known testis-determining genes, such as SRY, SOX9, SF1 and MAP3K1, account for a proportion of cases of defective testis determination in humans. However, it is estimated that around 50% of such cases remain unaccounted for at the molecular genetic level.
We have used exome sequencing to identify novel candidate genes, mutations in which may account for unexplained cases of 46,XY DSD, with an emphasis on identifying novel human testisdetermining genes. This is a highly complex process that requires strong evidence of causality for particular sequence variants identified. Such evidence may be genetic or draw on in vitro assays. One other major area of evidential support for causality is the use of mouse models. A large number of mouse mutants that model aspects of human DSD have been previously reported. We will describe the use of gene mutation in the mouse, using CRISPR-Cas9 genome editing as well as traditional gene targeting, in order to identify novel genes underlying testis determination in mice and humans. doi:10.1016/j.mod.2017.04.417
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Heterogeneous origin of coronary endothelial cells in avian embryonic heart Tatsuya Kamimura, Toshiyuki Yamagishi, Yuji Nakajima Graduate School of Medicine, Osaka City University, Japan
The major source of coronary endothelial cells (ECs) is reported to be the sinus venosus (SV) or ventricular endocardium in mouse models, whereas coronary ECs are thought to originate from the proepicardial organ (PEO) in avian species. Therefore, the exact origin of coronary ECs remains inconclusive. To clarify the sources of coronary ECs and reconcile the discrepancy between these different observations, we examined the source of coronary ECs in the avian embryonic heart. Double-labeling experiments using a quail-chick chimera, fluorescent dye labeling, and Tol2-mediated EGFP expression were attempted to examine the sources of coronary ECs and the relative contribution of each source to coronary ECs. The PEO consisted of cells populations with at least two origins: SV endotheliumderived inner cells and surface mesothelium-derived cells. The majority of subepicardial ECs, which later contributed to coronary stems, vessels in the ventricular free wall, and the dorsal septal artery, originated from the SV. The ventricular endocardium contributed mainly to the septal artery and a few cells to the coronary stems. Surface mesothelial cells of the PEO differentiated mainly into smooth muscle phenotype, though a few differentiated into ECs. In conclusion, the coronary endothelium had a heterogeneous origin, i.e., the major source of coronary ECs of ventricular free wall including coronary stems appeared to be SV, and the ECs of septal artery, a major coronary artery of the avian heart, were derived
